Epidermal growth factor modulates claudins and tight junctional functions in ovarian cancer cell lines.
Ovarian adenocarcinomas, like human ovarian surface epithelial cells, form functional tight junctions. Tight junction molecules claudin-3 and claudin-4, which are the receptors of Clostridium perfringens enterotoxin (CPE), are abnormally upregulated in epithelial ovarian cancers of all subtypes including, mucinous cystadenocarcinoma and serous cystadenocarcinoma. Clostridium perfringens enterotoxin may be a novel tumor-targeted therapy for ovarian cancers. In epithelial ovarian cancers, overexpression of epidermal growth factor receptor has been observed and the exogenous ligand EGF induces epithelial-mesenchymal transition in ovarian surface epithelium. Epidermal growth factor (EGF) signaling modulates expression of claudins with changes of fence and barrier functions in various cell types. However, the regulation of tight junctions by EGF in ovarian cancers remains unclear. In the present study, to investigate the mechanisms of the regulation of tight junctions in ovarian cancers, ovarian cancer cell lines mucinous cystadenocarcinoma (MCAS) and serous cystadenocarcinoma (HUOA) were treated with EGF. Epidermal growth factor downregulated claudin-3 in MCAS and claudin-4 in HUOA by inducing degradation of the proteins with changes in structures and functions of tight junctions via the MEK/ERK or PI3K/Akt signaling pathway. In addition, in HUOA but not MCAS, EGF downregulated the cytotoxic effect of CPE via claudin-4. Thus, there were different mechanisms for regulation of claudins by EGF between subtypes of epithelial ovarian cancer cells in vitro. These results indicate that EGF may affect claudins and tight junctional functions in ovarian cancer cells during cancer progression.